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Answer all questions. 


YOU CAN ASSUME WHAT EVER YOU WANT!! 
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Answer the following questions: 

1 - The processor state of the MC68000 processor is: 


(4 marks) 


pC< 3 i .. 

IR < \£ •• 0> 

rv. © 3 <bi . 

SWas 05-. 0 > 


pio<a»c,t* covamKht / om^j bits is »V ' 

1 1 1 Ttr »i c+i c.* rtcp VV* r h'fs* 

• oV cJ»4-o jncc^i<VC r % isV^rS c ** O- t*,? b'*"*? 

- o'* Kc«p «*ter *> ^ bd* 

Ifijer CAY\d f>r«at°iV*S SVcd-0>^ 



2- Dhrystones is defined as: 

Q w'nti Vo yvjpCv^vM^r- p*~y— f©*/ vva-co 

af 

3- The pre-fetching property of a processor means: 


(2 marks) 



fetch #>c nc#+ Ift^VrudhovN Vo be cyeoAcd , before the 

cortp\ c+e s ey e c ^ t « c\ • 

~Tie in-StrvvcVie^s ^-cJVcbi.^ c\v* *'fl a mt\X*- - So H*c 

4- What is the meaning of the following RTN notations: 


prexlicAAS one 


l^yyv\o4-i OO Wt 



(5 marks) 



RTN 


<r 




< > 


M 

[] 


# 


0 


Ckho/kv^ 


Meaning 


H«rV 


TT\c iti'SVrukct'C^S on <w-J H.ftS c*** fee cxecvVt^ ©4- tW S^of-e H w~t «| 


C\S%\<^Yi \j©\\TC • 


d-kevi C'V\ O&Kft Vc/v*'* 


novAVser "i bivs 


^V^pkCoAiCiN , fcep'te.O^b c 


mdey 


Con ca! • V i c. tr 


H<*wdv-<^ - i^V><M-son j^\\S H <kscr> p\ ; c v* o ^ Vo- 


(idtrv^ Vf. \i\Ge >* *f tkf iVvAtihKc f Of V\4>vO . 

^KOr V Avx , * QiA*yi^V v«4 ^ 
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5- What is the hierarchy definition of data transfer? Give an example? (2 marks) 


CPU 

h'Cjtas 

«Spe.<d 




$ Hie dWV ho Prowl CPU , , 

Hi*n VKc CPU mokci "afccd ks£, io be C&W*p*\hfe\e. 'A |V ^ fW ^ -j 

- IWe hi Cy^W^ IS wi*-fW Acfcv'^.'rc Cper) ^ C ' 

6- Express the RTN of both interpretation and execution of an SRC instruction. 

(3 marks) 


*1 run A 6t<*rV 


■V rnr\ 


X 


rf it is not rwV' o *^ <1 St<*nT 
tW-n cfer^n 1 * 0 Yyv ^ 


-un 


^ IK<- MCPO : pc «— pc t M 



rf it iS nil* 

AKcv' p^ tw c.ctM- 04 of -Hie O^brc'i cj( Y-O v i>^Sv' c '’ ' ' 
♦o Y* t^ccWrC^, \ y v Vfrrv><> < *' fc^St>ty It 
cJ- 4\-< Vvfve 

<Tovv\t-Cf b cj M ( 

7- Find the RTN and the corresponding addressing mode of each of the following 
instructions: ^ marks) 


«*\V S 


J 



IncVst cf 


8- What are the components of the data path? 

a. arifW<\fc c 

b. $ta*CNCyc 

c. ‘Httir c 


(2 marks) 
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9- Write the RTN of the following SRS instructions: 


(6 marks) 


Instruction 

RTN 

Shra (:=op=27) 

n<a #■ RLrtl< 

shl (:=op=28) 

* M <*> - oS <r-R M <3» -» •-«> ;#. h0O 

she (:=op=29) 

KDrfeK 


10- The main disadvantage of using brl over br instruction is: 

brl uiih OoftSwifAJi tYvorr civ«-»«h toh^cVv jyuc^vv s »v\ov^ 

I t V (X>l f %Ve>V*C "f'V'-C-. 


(2 marks) 


Cc^VcaaT ot' f^r~Tir c i *> — Pi itTT f r 

i H'<'V Tf usi \t fts W-i < ^SccTT\ r r* Vv\ \V*<“ • 

emLxJ#Mem[x+l ], then, the number of biis of each 


1 1 - Given that 




memory 


location is 


•bits. 


(3 marks) 



1 


Q2 : 


Consider the following expression: 


A = [Z -YM] : 


1. 

1. 

2. 


Evaluate the following expression using: (6 marks) 

/ -it l <4 

frc fjvf /©£l/<J e 1 -/ 

^ ^ / ‘\£3 


4- address machine 
Load/Store machine 

Assuming that A, M, Y, Z are stored in the memory. 


[ V v- 
t4V0 


\ 

KNfy 


4 '1 3 3 

A/ Z/At/ I* 
* 13 

- low 


4- address machine 


m Py 

Sub 

mpy 

Wipvj 


Kt /'M / 

A , Aj 'T. I 20 °) 

h / A, f\ s 

f\ / A/ A / Mil- 


Load/Store machine 


ia 


• / 


-z. 


Wo ^ / / 

U r r i / M 

topy *4 / / y's 

Sub r$ / r ( / r*) 

impy re, / / r 5 

te, / Y*, / 

^ A / ^5 


ii. The memory access time o 


t*py 

i 


A t /> M ✓ 

T V, u 

31 « 



(4- address machine) = tj V 


c. 

.y 


(Load/Store machine) =(? •)+* P -+ XW j » U& 



h 


h'Pi/s^b 


( d V" j y 

I ^ 

f . WJ«.t«KK<V*f P°f l oeu ^ ^ 


^pu ^w/Vfc / r 3 
I i 3 H 

^»c4c 
*■* SUK; 

Sh A ✓ ^5 

• 1 3 


f*t* i 'Sub 


6 5 

k> h *• ho h<A^Cc 


Vu 


“ft 
h«> 


M 



/« , 


<*£c 



(3 mark) 



5 1> 


I 


/ 


03: 


I 

wkUv 


p. 


i 

’■r 




£t = le-k cpx * 

i i 

£]£* 

A ) iutmdi.' 

C^sMttthefoUowing mach i nes: . _ . , 

1- Machine A: Avaeraoo tpt • , (9 marks) 

2- Machine B: AvargeCPT J 1S 4 cycles ’ Working frequency= 2Ghz 

g CPI 3 cycles. Working frequency = 2.8 Ghz 

xecute a code that has 10000 instructions on both machines; calculate: 
a- Execution time for machine A 

Err , xc „ c« , t , — L, 

-s 2x10 


- uxio 

b- Execution time for machine B 

ET - XC *CPt *T •* leo©*3 f 

> -6 
-» l . V IO 


/ 


l-S klo < ’ 


c- The speed up of B machine over A machine 

s 3212 ZL, ^ i.sh 


tV. 


o> 


-€> 



tjn ^ OH?'?.." yv " '3. > loo - /„ 

B) mMvs. * ' 

A digital computer has a memory unit with 32 bits word per locatio n. The 
instruction set consists o f 128 different operatio ns. All instructions have an 
operations code part (opcode) and a memory address part. Each instruction is 


stored in one word of memory. 


(6 marks) 


a. How many bits are needed for the opcode? 

^ b'*H yice^frj Pcy op^oc)® 

b. How many Bits are left for the address part of the instruction? 

3P, * 25 b«Ps 



c. What is the maximum allowable size for memory? 


MXiMitift qllowx^bt c 




